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range  from  systematic  evaluation  approaches  such  as  the  Oregon  Department  of 
Transportation’s (ODOT’s) Safety Priority  Index System (SPIS) down to specific  localized safety 
assessment  strategies.    It  is  important  to develop  consistent methods  for  safety evaluations 
across Oregon to ensure that safety investigations are conducted in a similar manner.  It is also 
important  to  develop  a  screening  process  for  proper  highway  safety  investigations  and 
document the procedures used for this assessment.  
The objective of this manual  is to provide a resource to assist ODOT traffic  investigators with 
highway  safety  project  screening  and  evaluations.  Though  the  content  of  this  manual  is 
targeted  for  use  within  ODOT,  the  procedures  outlined  could  be  easily  adapted  by  local 
jurisdictions for similar highway safety assessments. This manual, therefore, includes checklists 
and  analysis  procedures  suitable  for  a  variety  of  field  and  office  safety  investigations  and 
assessments.  This manual also includes information about the ODOT highway safety programs 
and  tools,  linkage  to  current  standards and  resources where design and operations methods 









































































The  safety  investigations  process  is  a  combination  of  scientific  evaluation,  the  investigator’s 
knowledge and experience, and good judgment. The investigator is essentially piecing together 
many  clues  as  to why  crashes  occurred without  having  the  benefit  of  any  actual  first‐hand 
knowledge.  The  investigator must  glean  clues  from  a  detailed  analysis  of  crash  data  and  a 
thorough  investigation of  field data. These clues can then be evaluated by the  investigator to 
identify preventable crashes. For  these “target” crashes,  the  investigator can  identify  feasible 










the  indication  turns  red;  driver  in  following  vehicle  following  too  closely  or  is  inattentive; 
braking (if any) is not sufficient to stop the trailing vehicle in time due to inattention or a slow 
reaction,  the driver  in  the  lead  vehicle  then  stops  suddenly.    If  any one of  these  sequential 
events  leading  up  to  a  crash was  altered  in  some way,  the  crash may  have  been  avoided. 
Clearly, a crash can happen even with a “perfectly” engineered, signed, and enforced facility.   
If we take a  longer view (years), some number of crashes can be expected. This long view can 
be  thought  of  the  “expected  crashes”  or  the  “average  over  the  long  run.”  These  expected 













Once  the pattern  is  found,  the next  step  in  the diagnostic effort  is  to  try  to determine what 
might  be  “causing”  these  crashes  to  occur.  Interpreting  the  crash  pattern  data,  field 




in  Indiana. A  team of experts defined  the one event  leading up  to  the crash  that, had  it not 
happened,  the  crash  would  have  been  avoided.  They  assigned  that  one  event  to  three 
categories: driver, roadway, and vehicle. As one might expect, the study found that in almost all 
crashes, there is likely a driver‐related component. There is also a strong overlap with the other 















driver  related  errors  that  can  be  linked  to  the  roadway  (including  operations)  environment. 
Probably  the most  important concept  to consider when  investigating crash  locations  is called 
“driver expectancy.” This concept means that drivers are conditioned to expect certain events 
to happen. For example, drivers know that the yellow signal indication means that a red signal 
indication  is  to  follow  and  they  should  be  prepared  to  stop.  This  “expectancy”  decreases 





































– Observed 40  crashes on a 17.5 mile  segment  in one year. The ADT was 5,000 
vpd.  








volumes  the ADTs  can  just be  summed  since  the volume of  traffic  that enters 
from  each  direction  is  assumed  to  be  approximately  one‐half  the  ADT.  If  the 
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volumes  the ADTs  can  just be  summed  since  the volume of  traffic  that enters 
from each directions is approximately one‐half the ADT. Since the intersection is 






          (say 0.70 crashes per MEV) 
2.3.1 CAUTIONS WITH RATES 
Rates  can  be  a  useful  calculation. One  benefit  is  that  they  simply  control  for  differences  in 
volume. They are most appropriate when comparing similar conditions or “apples to apples.”  
However,  rates  are  best  used  when  comparing  the  same  functional  class,  volume  range, 






and Reporting publication, “Crash Rate Book.” The 2008 Table  IV and Table V are  included  in 
Appendix B of this manual.  
 http://www.oregon.gov/ODOT/TD/TDATA/car/CAR_Publications.shtml 
When  comparing  rates  over  time,  it  is  important  to  remember  that  rates  can  change  by 
modifying  the  number  of  crashes  (numerator)  or  the  volume,  duration,  or  segment  length 
(denominator).  For  example,  a  facility  could  be made  “safer”  if  volumes  increase  but  crash 
counts do not  (the  rate would be  lower).  If no actual  improvements have been made  to  the 
facility, the road is not any safer in the physical sense, only the risk has changed. 
There  is some evidence  that bicyclists and pedestrians have  lower  risk with  increased bicycle 
and pedestrian volumes. This  is generally attributed  to  the “safety  in numbers” concept. This 





long  a  period  is  chosen,  there  is more  likelihood  that  there will  have  been  changes  to  site 
conditions  (volumes, drivers,  reporting  thresholds, periodic maintenance, etc.).  If  too  short a 
period is selected, there is likely not enough data to analyze and the crash patterns may not be 
representative of the long term performance of the facility.   
A general  recommendation  is  to use 3 years of crash data  for analysis.  In  some  situations, 5 
years may be appropriate if there is limited crash data to evaluate. The 5 year period may also 
be  appropriate  if  there was  construction  activity  present during  part  of  the  study  period  or 
other unique site conditions. 
2.5 CONCEPT OF SEVERITY 








o Fatal and  Injury A crashes are a better  representation of high‐energy collisions 
than  just fatal crashes. The difference  in outcomes (between fatal and  injury A) 
can be a result of minor differences in the crash circumstances (e.g. difference of 
inches  in  the point of  collision  impact, difference  in driver age or experience). 
Considering  fatal  and  injury  A  crashes  together  increases  the  likelihood  that 




o Property  Damage  Only  (PDO)  crashes  are  the  least  reliable  in  terms  of  data 
quality. They are affected by changes in reporting threshold and are less likely to 
have a police report. However, they are useful as an indicator of the total crash 
problem.  (It  is  estimated  that  only  50%  of  the  property  damage  crashes  in 
Oregon are reported each year.) 
The investigator should also consider that it is possible to decrease the severity of some crashes 





























 Current  configuration  and  design  of  the  roadway 
(number of  lanes,  type of pavement,  shoulder  types 
and  width,  roadside  features,  pavement  marking, 
presence of traffic signal, etc.). 
There will be different data elements needed  for  segments 





Analysis and Reporting Unit  (CAR) will be a key  input  in  the 
safety  investigations  process.  The  crash  data  are  maintained  for  analysis  and  are  easily 













A  reportable  crash  must  occur  on  a  public  roadway  and  meet  the  minimum  reporting 
thresholds.     Current Oregon  law  requires a citizen  to  report  the crash  to  the Department of 














Report.  Police  officers  are  not  required  to  file  a  report  unless  they  have  completed  an 
investigation; however,  they are more  likely  to prepare a  report  for  the more severe crashes 
(this varies by police department).  
A  citizen must  file  a  report  even  if  a  police  officer  attended  and  completed  his  or  her  own 
report.  Both  police  and  citizens  submit  their  form  to  the DMV.  After  the  crash  reports  are 
assembled and processed for insurance verification and other driving records information, they 
are sent  to  the Crash Analysis and Reporting  (CAR) Unit  for coding. Next,  the crash coders  in 




efforts  of  the  CAR  unit.  First,  it  is  important  to  note  that  not  all  crashes  that  occur will  be 
reported  in the Oregon Statewide Crash Data System (CDS).   There will be  instances where an 
investigator has evidence of a  crash but  it  is not  in  the CDS. Sometimes, particularly  in  rural 
areas  where  it  is  hard  to  accurately  report  locations,  the  location  information  will  not  be 
correct.  It is also worth noting that the precision of the milepost of the crash (to the hundred of 
a mile)  is not necessarily  the precision of  the actual crash  location. This milepost  is based on 
interpretation of the CAR coders while referencing the highway inventory data. For example, if 
a crash was  reported  to occur 200  feet north of Y Road which  is at milepost 5.11,  the crash 
would  be  coded  to milepost  5.15  (i.e.  the  precision  implied  by  2‐decimal milepost  is  only 
related to the precision of the intersection location). 







vehicle  crashes. This  information  is  stored  in a  relational database with  three primary  tables 
(crash, vehicle, and participant). The crash  record  is a summary of  the event and  includes all 




example  shown  in  Figure  4  a  two‐vehicle  crash  is  represented.  The  crash  table will  have  1 
record  summarizing  the  event,  there will  be  2  records  in  the  vehicle  table  (1  for  each  car 
involved),  and  5  participant  records  in  the  participant  table  (though  occupants  other  than 






 A,  incapacitating  injury  ‐  Prevents  person  from  walking  includes  severe 
lacerations, broken limbs, abdominal injuries; 
































Using  the  example  above,  a  fatal  crash  occurred  but  there were  actually  five  injuries. Most 
often,  the  investigator will be dealing with  information at  the crash‐level, not at  the person‐
injury level. 
One  justification  for  the  crash‐level  approach  in  highway  safety  investigations  is  to  not  give 
more weight to locations because of the number of vehicle occupants in particular crash.  
3.1.1.4 ACCESSING THE CRASH DATA 















Determining  the  location of a crash requires knowledge of ODOT’s highway  inventory system 






– RD_CON_NO  –  Connection  number  (if  crash  occurred  on  connection);  The 
connection number will need to be determined  from the  interchange diagrams 
(see 3.1.4); 




An  invaluable  resource  for  the  investigator will  be  the  crash  coding manual.  This  document 




In  some  cases  it may  be  helpful  to  obtain  a  copy  of  a  police  report which  could  include  a 
narrative and sketch. Unfortunately there is no automated manner in which this can be done at 
this time, this requires a special request to CAR who must then request and obtain the report 




Citizen  reports,  due  to  confidentiality  rules  in  Oregon  Revised  Statues  802.220(5),  are  not 
generally available as part of any request. 
3.1.2 SAFETY PRIORITY INDEX SYSTEM (SPIS) 







The  SPIS  is  processed  every  year  after  the  crash  data  have  been  finalized.  The  reports  are 






































The ODOT  Integrated Transportation  Information System  (ITIS) –  soon  to be ORTRANS  ‐‐  is a 













These  reports  can  be  accessed  in  either  web‐report  or  Excel  versions.  In  some  cases,  the 
investigator is primarily concerned about the location of intersections, ramps, or other facilities.  
 http://www.oregon.gov/ODOT/TD/TDATA/otms/OTMS_Highway_Reports.shtml 
One helpful way  to  access  this  information  is  to use  a  “straightline  chart” which  is  a  linear, 
graphical  representation  of  much  of  the  ITIS  data.  For  complicated  connections  and 
interchanges,  the  investigator will  need  to  obtain  an  interchange  diagram.  These  diagrams 


















































Traffic  volumes  are  a  key  input  in  the  safety  investigations  process.  Fortunately,  the 














Web  TransGIS  is  an  online  mapping  tool  that  provides  access  to  many  of  the  ODOT 
management systems  (bridge, congestion, pavement, safety) as well as customized  interfaces 
for  other  data  (traffic,  environmental,  freight,  railroad  crossing,  and  others).  The  tool  is 
designed for all skill levels and has an easy to learn interface. Tutorials are also available. Figure 
7 shows a screenshot of the TransGIS Safety  interface.   The main advantage of the tool  is the 
ability to display and interact with data and to see its spatial relationship to other features.  In 














especially true  if there has been a recent project that has been constructed.   The  investigator 












Though  in‐office data  is  invaluable  for determining historic  trends and  conditions at a  site, a 
safety assessment must  include a site  investigation  (see Chapter 5  for more detail about site 
investigations and companion data to collect). There is a wide variety of field data that may be 
acquired  during  a  site  visit,  but  consistent  documentation  of  site  characteristics  is  critical. 
Chapter 5 addresses  the various data elements  that can and should be collected  in  the  field; 
however, a standard source for documenting the  location, orientation, and placement of field 
data is through the creation of a condition diagram (see Figure 8 for one example). 



















The  primary  goal  of  a  safety  investigation  is  to  diagnose  the 
safety  problem  at  the  selected  location  and  recommend 
improvements. These recommendations are based on a detailed 
review  of  in‐office  data,  field  reviews,  and  other  input.  This 
investigation  process  has  an  element  of  detective  work  and 
requires  putting  together  information  that  is,  at  times, 
incomplete.  While  crash  data  is  not  the  only  input  to  this 
process,  it  is generally  the  starting point  for  investigations.   As 
stated  in  the  safety  investigations  basics,  our  investigative 
efforts are searching for a pattern of crashes that  is “out of the 
ordinary.”  The  purpose  of  this  chapter  is  to  document  a 
methodology  that  can  be  used  to  help  uncover  unusual  crash 
patterns.  The  general  process  for  this  crash  data  analysis  is 
demonstrated in the flowchart shown in Figure 9. 
4.1 CRASH PATTERN WORKSHEET 
To  assist  the  investigator  in  diagnostic  efforts,  a 
pattern diagnostic worksheet has been created. This 
worksheet is based on the direct diagnostics work by 
Kononov  and  Janson  (2002).    They  argue  that  an 
overrepresentation of one  type of crash  relative  to other crash 
types is a better indicator of possible improvements than a high 
frequency  relative  to  other  locations.    For  example,  a  high 
proportion  of  fixed‐object  crashes  relative  to  all  crashes  on  a 






types  can  also  be  explored  in  the  field  visits.  The  ability  to  contrast  crash  frequency,  crash 
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To  do  this,  a  tabulation  of  typical  distributions  for  various  crash  classifications  has  been 
developed.  These tabulations are developed separately for segments (by functional class) and 
intersections  (by  urban/rural,  configuration,  and  traffic  control)  for  all  highway  crashes.  The 
worksheet already contains these distributions. These expected proportions were generated for 
segments: by considering all state highway crashes  for a  five‐year period  (2003‐2007) and  for 
intersections by  randomly  selecting  intersections  in each of  the  four  categories  (this work  is 
summarized in ODOT Research Report SPR 667). 
The method calculates the probability that an observed percentage of a crash classification will 




















































Despite  the  perceived  complexity,  the  crash  pattern  worksheet  essentially  compares  the 
proportions of various crash variables for the study location versus long‐run averages for similar 









There will be 2 worksheets:   one  for  segments and one  for  intersections. This  form  involves 
many calculations and is intended as an electronic form. The general directions are below: 




select  the  appropriate  “Location  Type”  from  the  drop  down  selection.   When  “Segment”  is 
selected, a warning message will appear on  the “PATTERNS_INTER” worksheet reminding  the 
investigator to use the “PATTERNS_SEG” worksheet. Next, the investigator should complete the 





























 Intersections:   Be sure  to calculate the entering volume. Minor street volume may 
be difficult to obtain and may require contacting the local jurisdictions. 













Investigation Name: Region: 2 District: 3
Route Number: Hwy Name: MP From: 78.41 to 78.59
Road Character: Facility Type: Date Compiled:
County: City: Crash Date From: to 12/31/2007
CRASH TOTALS
Severity Crash Obs % Ex % P(Norm) TRAFFIC VOLUM 5,600 ADT (average )
Fatal+ Inj A 3 30.0% 8.2% 4.3% Time Crash Obs % Ex % P(Norm)
Injury B+C 3 30.0% 41.4% 85.4% 12 -3 AM 0 0.0% 3.6% RATES
PDO 4 40.0% 50.4% 83.5% 3 -6 AM 0 0.0% 4.6% Severity
10 100.0% 100.0% 6 -9 AM 0 0.0% 14.8% All Crashes 5.44 0.72 1.21 YES
9-Noon 4 40.0% 15.4% 5.5%
CRASH PATTERNS 12-3 PM 3 30.0% 18.2% 26.9%
Collision Type (All) Crash Obs % Ex % P(Norm) 3 -6 PM 2 20.0% 21.5% 66.9% On Roadway Crashes Obs % Ex % P(Norm)
Angle 0 0.0% 3.3% 6-9 PM 1 10.0% 12.6% 73.9% Intersection 0 0.0% 16.4%
Head-on 1 10.0% 3.8% 32.2% 9-Mid 0 0.0% 8.1% Alley 0 0.0% 4.7%
Rear 0 0.0% 18.9% UNKNOWN 0 0.0% 1.1% Straight 0 0.0% 26.0%
Sideswipe-Meet 2 20.0% 3.5% 4.5% 10 100% 100% Transition 0 0.0% 0.2%
Sideswipe-Over 1 10.0% 2.8% 24.6% Curve 2 20.0% 4.9% 8.3%
Turn 0 0.0% 13.2% Light Condition Crash Obs % Ex % P(Norm) Open Access 0 0.0% 0.3%
Parked 0 0.0% 0.3% DAWN 0 0.0% 4.1% Grade 3 30.0% 3.2% 0.3%
NonCollision 2 20.0% 7.0% 15.3% DAY 8 80.0% 64.1% 24.3% Bridge 0 0.0% 0.3%
Backing 0 0.0% 0.3% DLIT 0 0.0% 2.6% Tunnel 0 0.0% 0.0%
Pedestrian 0 0.0% 0.5% DARK 1 10.0% 26.1% 95.1% Unknown 0 0.0% 0.0%
Fixed Object 4 40.0% 38.3% 57.4% DUSK 1 10.0% 2.8% 24.9% 5 50% 56%
Other 0 0.0% 8.0% UNK 0 0.0% 0.3%
10 100% 100% 10 100% 100% Off Roadway Crashes Obs % Ex % P(Norm)
Intersection 0 0.0% 1.6%
Collision Type (F+A) Crash Obs % Ex % P(Norm) Surface Cond. Crash Obs % Ex % P(Norm) Alley 0 0.0% 0.3%
Angle 0 0.0% 2.2% DRY 1 10.0% 53.4% 100.0% Straight 0 0.0% 22.4%
Head-on 1 33.3% 16.5% 41.7% ICE 5 50.0% 22.2% 5.0% Transition 0 0.0% 0.1%
Rear 0 0.0% 7.0% WET 4 40.0% 18.7% 10.0% Curve 5 50.0% 13.7% 0.7%
Sideswipe-Meet 2 66.7% 5.5% 0.9% SNOW 0 0.0% 4.3% Open Access 0 0.0% 0.1%
Sideswipe-Over 0 0.0% 0.7% UNK 0 0.0% 1.4% Grade 0 0.0% 5.1%
Turn 0 0.0% 14.3% Total 10 100% 100% Bridge 0 0.0% 0.6%
Parked 0 0.0% 0.0% Tunnel 0 0.0% 0.1%
NonCollision 0 0.0% 8.1% Weekday Crash Obs % Ex % P(Norm) Unknown 0 0.0% 0.0%
Backing 0 0.0% 0.0% Sunday 3 30.0% 13.6% 14.5% 5 50% 44%
Pedestrian 0 0.0% 3.3% Monday 2 20.0% 14.8% 44.8%
Fixed Object 0 0.0% 39.2% Tuesday 0 0.0% 12.6% Cause Codes Drivers Obs % Ex % P(Norm)
Other 0 0.0% 3.3% Wednesday 1 10.0% 13.9% 77.6% TOO-CLOS 0 0.0% 10.5%
3 100% 100% Thursday 1 10.0% 14.0% 77.9% TOO-FAST 8 50.0% 30.4% 8.0%
Friday 1 10.0% 17.9% 86.1% NO-YIELD 0 0.0% 9.8%
Number of Veh. Crash Obs % Ex % P(Norm) Saturday 2 20.0% 13.2% 38.8% OTHR-IMP 4 25.0% 15.9% 24.2%
Multiple Vehicle 5 50.0% 47.9% 57.0% 10 100% 100% IMP LN C 0 0.0% 1.0%
Single 5 50.0% 52.1% 67.4% INATTENT 1 6.3% 3.9% 47.0%
10 100% 100% Driver Age Drivers Obs % Ex % P(Norm) DIS--RAG 0 0.0% 0.5%
<14 0 0.0% 0.0% IMP-TURN 0 0.0% 2.1%
Residence of Driver Drivers Obs % Ex % P(Norm) 15-18 1 6.7% 5.9% 59.5% OTHER 0 0.0% 6.3%
Non-resident 0 0.0% 12.7% 19-21 3 20.0% 8.1% 11.6% CARELESS 1 6.3% 3.7% 45.2%
Local 2 13.3% 55.6% 100.0% 22-24 2 13.3% 6.4% 24.8% FATIGUE 0 0.0% 4.1%
In-state resident 13 86.7% 29.2% 0.0% 25-34 3 20.0% 15.5% 41.6% LEFT-CTR 2 12.5% 3.0% 8.4%
Not Stated 0 0.0% 2.6% 35-44 2 13.3% 15.4% 69.6% SPEED 0 0.0% 1.8%
15 100% 100% 45-54 2 13.3% 17.5% 76.7% PHANTOM 0 0.0% 1.6%
55-64 2 13.3% 14.5% 66.3% IMP-OVER 0 0.0% 2.1%
Sex of Driver Drivers Obs % Ex % P(Norm) 65-74 0 0.0% 7.3% RECKLESS 0 0.0% 0.8%
Male 4 26.7% 64.7% 99.9% >75 0 0.0% 4.6% PAS-STOP 0 0.0% 0.7%
Female 11 73.3% 34.1% 0.2% Not Stated 0 0.0% 4.8% IN RDWY 0 0.0% 0.3%
Not Stated 0 0.0% 1.2% 15 100% 100% MECH-DEF 0 0.0% 0.9%
15 100% 100% LOADSHFT 0 0.0% 0.3%
NT VISBL 0 0.0% 0.2%
DIS TCD 0 0.0% 0.0%
WRNG WAY 0 0.0% 0.0%
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The  worksheets  calculate  the  probability  that  the  observed  proportion  is  “normal”  in  the 
P(Norm)  column.  A  screen  shot  of  the  worksheet  is  shown  in  Figure  10  for  segments. 
Probabilities less than 5% (chosen as the threshold) are conditionally formatted bold and grey. 

























































Like  the  time‐of‐day  summary,  the  investigator  should  consider possible  relationships  to  key 
traffic generators  (e.g. recreational route, school).   Patterns usually  follow  traffic volumes, so 










The  investigator  may  be  primarily  looking  to  determine  if  non‐local  drivers  were 
overrepresented,  indicating  that  driver  expectancy  or  other  unfamiliar  situations  might  be 
contributing factors to the crash patterns.  
4.1.2.10 GENDER OF DRIVER 
It  is not  likely  that  an overrepresentation by  gender  is useful  for  crash diagnostic purposes. 




on  and  off  road  adds  to  the  total  number  of  crashes. On  or  off  roadway  is  defined  by  the 
location  of  the  harmful  event.  For  example,  if  the  crash  involved  a  fixed‐object  as  the  first 
harmful event, the road characteristics will be considered off‐road. The characteristic refers to 
the general location of the crash (e.g. curve, bridge,  intersection, etc.). Overrepresented crash 










Because  this worksheet  tests whether  a  particular  distribution  of  crashes  is  different,  crash 







an  overrepresented  crash  type  in  an  isolated  area.  The  investigator  should  always  use  the 
collision diagram to help evaluate these isolated locations. 
4.1.4 CRASH RATES 
The  pattern  worksheet  also  calculates  the  crash  rate  for  total  crashes.  For  comparison 












use  this  as  an  indication  to  whether  the  location  is  exceeding  average  crash  patterns  as 

































vehicle or pedestrian  involved.   Text notations are used to  indicate other  information such as 
the date and time, environmental conditions, and other parameters. In general, at least 3 years 
of crash data should be used. It is also helpful to include a summary table on the diagram. 
A collision diagram  is useful because  it  is a graphical representation of crash patterns and this 





Collision Diagram showing five years of crash data.  Include severity, pavement conditions, time of day, and 












For  long  corridors or  larger areas, a  collision diagram  is not  that useful because  it  is hard  to 
examine detailed crash information for a larger area (particularly on one drawing). A GIS map is 
another  possible  tool  to  see  a  spatial  relationship  between  crash  variables  and  other 
information. A sample map is shown in Figure 12 which shows crashes with parked vehicles on 
the freeway. Color coding  indicates crash severity and shoulder width. A map such as the one 













A  site  investigation  is  an  essential  component  of  a  safety 
assessment.   The site  investigation  includes an evaluation of 
physical  road  and  roadside  conditions,  prevailing  traffic 
conditions,  and  road  user  characteristics.  To  perform  a 
successful  site  investigation,  it  is  important  that  the  data 
collection  team members are  safe and do not  inadvertently 
alter  the  normal  traffic  operations  or  patterns.  At  some 
locations,  a  set  of  general  data  elements  is  required; 
however,  it  is also  important  for  the  investigator  to  identify 
unique  site  characteristics  and  acquire  sufficient  data  that 
will enable  the diagnosis of problems at a  road  segment or 
intersection.  Extra  data  that  does  not  directly  address  the 
observed  historic  crash  patterns,  however,  is  not  cost 
effective or necessary.  In some cases the historic crash data 
may  be  typical  for  the  site  conditions  (such  as  rear‐end 
crashes  at  signalized  intersection  locations)  and  a  site 
investigation would potentially not be  required unless crash 
statistics  show  an  unexpected  trend.  This  chapter  provides 
guidance to the site  investigator as to how to perform a site 
investigation,  document  these  findings,  and  ultimately  use 


















methods  (this  requires  a minimum  of  two  investigators  –  a  driver  and  a  data  recorder  ‐‐ 




information  is  required,  the  investigator  should  be  as  discreet  as  possible.   One method  of 
achieving  this  (when using  a  radar or  laser  gun)  is  to measure  speed  as  a  vehicle departs  a 
location so that the driver is not aware of the speed measurement. Leaving time gaps between 









field  data  should  be  documented  so  that  a  record  of  the  current  conditions  is  available  for 
subsequent  investigations.  There  are  numerous  site  features  that  an  investigator  should 
evaluate. Table 1 depicts a wide variety of site  features and  items available  for  inspection at 
each site. As shown in Table 1, some site features, such as speed or visibility, may require more 
extensive data  collection. Upon  arrival  at  a  site,  the  investigator  should develop a  condition 
diagram  as  reviewed  in  Chapter  3,  Figure  8.    This  schematic  documents  road  geometry 
conditions, lane configurations, traffic control devices, and similar physical site characteristics.   






Each of  these  forms  fulfills  a different  role  in  initial  site  investigation.  The  Site  Investigation 
Form  is  a  standard  form  for  each  investigation  that  summarizes  the  location,  crash  history, 
observations, and recommendations. This form documents the site investigation process. 




























































































Prepared By: Title: 0
Region: 0 District 0 County: City: -
Route Number: 0 Hwy Name: Segment, MP From 0.00 to 0.00
Road Character Facility Type: Intersection, at MP NA
REASON FOR INVESTIGATION: SPIS INVESTIGATION At Intersection of: 
CRASH TOTAL 0 0 0 TRAFFIC VOLUME
PER YEAR 0 0 0 Major ADT Minor ADT
CRASH TOTAL BY SEVERITY PERSONS INJURED
0 Fatal 0 Other Injury 0 Fatal 0 Injury B
0 Injury A 0 PDO 0 Injury A 0 Injury C
CRASH PATTERNS TO INVESTIGATE (FROM WORKSHEET)
POTENTIAL CRASH CAUSE AND POSSIBLE SOLUTIONS
OBSERVATIONS THROUGH FIELD REVIEW
COMMENTS:




OREGON DEPARTMENT OF TRANSPORTATION
SAFETY INVESTIGATIONS MANUAL
SITE INVESTIGATION FORM







Prepared By: 0 Title: 0
Region: 0 District 0 County: City: -
Route Number: 0 Hwy Name: SANTIAM Segment, MP From 0.00 to 0.00
Road Character: RURAL Facility Type: RURAL PRINCIPAL ARTERIALIntersection, at MP NA
Posted Speed: At Intersection of: 
DIRECTION OF TRAVEL PAVEMENT MARKINGS PHOTO SUMMARY
N NONE 1
S BROKEN YELLOW LINE 2
E BROKEN YL. LINE & SOLID YL. LINE 3
W SOLID YELLOW LINE 4
DOUBLE SOLID YELLOW LINES 5
TRAFFIC CONTROL BROKEN WHITE LINE
NO CONTROL SOLID WHITE LINE DIVIDER TYPE
TRAFFIC SIGNAL EDGE LINES CONCRETE BARRIER
FLASHING RED SIGNAL RAISED PAVEMENT MARKERS GUARDRAIL/CABLE RAIL/FENCE
FLASHING YELLOW SIGNAL TEMPORARY PAVEMENT MARKING RAISE ISLAND(PAVED OR GRASS)
STOP SIGN OTHER PAVEMENT MARKINGS GRASS/EARTH AT GRADE
YIELD SIGN PAINTED OR MARKED
RR FLASHING LTS, SIGNALS, GATES ACCESS CONTROL DOES NOT APPLY
RR CROSSBUCK W/ ADV. SIGNS INTERSTATE
RR CROSSBUCK W/O ADV. SIGNS OTHER LIMITED ACCESS AUXILIARY LANES
SCHOOL ZONE SIGN CONTROLLED ACCESS NONE
NO PASSING ZONE UNCONTROLLED ACCESS LEFT TURN
OTHER TRAFFIC CONTROL MEDIAN CROSSOVER RIGHT TURN
TWLTL
ROADWAY GEOMETRY PASSING
CURVATURE WIDTHS FT TYPE SPECIAL PURPOSE
CENTERLINE RADIUS LANE 1
STRAIGHT/TANGENT LANE 2 ADJACENT LAND USE
LANE 3 RESIDENTIAL
SHOULDER TYPE LANE 4 COMMERCIAL
CURB LANE 5 INDUSTRIAL
PAVED LANE 6 AGRICULTURAL / NATURAL
GRAVEL LT SHLDR UNDEVELOPED
























may,  in  some way,  contribute  to  increased  safety  concerns.  Examples  of  unique  conditions 
could  include schools, high pedestrian businesses, or railroad crossings. Table 2 depicts some 
common  site‐specific  studies  that may be appropriate at study  locations. Prior  to visiting  the 
site,  the  investigator  should  attempt  to  identify  any  unique  site  influences. Many  of  these 
conditions are apparent based on crash history  information and aerial photography  (acquired 
during the office analysis phase of review). Once the  investigator has evaluated potential site 





































































As  demonstrated  in  Table  2,  there  are  a  wide  variety  of  potential  field  studies  that  an 
investigator may elect to perform at a given site. Supplemental information is helpful to select 









Many  of  the  candidate  traffic  studies  can  be  performed  using  common  sense,  practical 
experience,  and  standard  traffic  engineering  studies  from  texts  such  as  ITE’s  Manual  of 
Transportation  Engineering  Studies.  To  successfully  identify  the  applicable  field  studies,  the 
investigator  should  have  some  reasonable  expectations  about  the  probable  cause  of  crash 
patterns.    For  example,  if  a  site  has  a  disproportionate  percent  of  a  crash  type  at  an 





in  current ODOT publications.   For example,  the Speed Zone  Investigation Manual addresses 
how to perform speed studies.   As a result, this manual does not  include detailed worksheets 
for  the  majority  of  field  studies;  however,  there  are  some  unique  situations  that  merit 
investigation, but do not have  readily available worksheets.   One  such unique  condition  is  a 
field  evaluation  of  available  intersection  sight  distance.  This  manual  includes  a  set  of 
worksheets for assessment of this intersection sight distance condition. These intersection sight 
distance  worksheets  apply  only  to  intersection  locations  and  should  not  be  used  for  the 
evaluation of sight distance at driveway  locations.  If an  investigator suspects  that a driveway 
has poor sight distance, he or she should contact the Access Management Unit (AMU). 
Appendix  A  of  this manual  includes  the  Intersection  Sight  Distance worksheet  instructions, 
example  problems  and  forms.  Appendix  B  contains  additional  forms  developed  for  general 
office and field assessments.  Appendix C includes two case studies that demonstrate use of the 










































































































































































































































































































































































































































































































































































































Following data analysis and  field  investigation the  investigator 
should  have  a  clear  idea  on  what  types  of  crashes  are 
overrepresented  and  some  ideas  of  which  types  of  crashes 
might be preventable. The next step  in the  investigations  is to 
select the likely “cure” for the crash contributing factors. This is 
done by developing  a  set of  candidate  countermeasures  that 
may  reduce  the  identified  crash  problem.  For many  projects, 
more than one countermeasure or set of countermeasures may 
be feasible. How to do this is described in Sections 6.1 and 6.2.  
Once  candidate  countermeasures  have  been  identified,  the 
investigator  will  have  to  decide  which  improvements  are 
feasible, which ones  are  cost‐effective,  and  if more  than one 
option  is  available,  which  one  returns  the  largest  benefit. 
Guidance  on  these  decisions  is  provided  in  the  remaining 
sections  of  the  chapter.  The  basic  procedure  to  identify 
candidate countermeasures is shown in Figure 17, while Figure 




Select potential countermeasures 
based on data analysis and site 
investigation findings
Does the  potential 





















A  “countermeasure”  can  be  defined  as  a modification,  improvement,  or  action  designed  to 
reduce crash frequency or severity. In the context of this manual, a countermeasure generally 
refers  to  an  engineering  or  operational  improvement  but  there  can  also  be  educational, 
enforcement, or emergency service related countermeasures. 
A  good  countermeasure  should  reduce  either  the  frequency  or  severity  of  dominant  crash 









There  are  a  growing  number  of  very  useful  resources  for  the  investigator  to  obtain 
countermeasures  and  identify  their  expected  effectiveness.    For  most  investigations,  the 





of  a  specific  countermeasure.    Before  using  a  CMF,  the  analyst  should  determine  the  base 
conditions of the CMF and should only use a CMF for evaluation of similar base conditions.  For 
example, base conditions for a CMF where the countermeasure considers adding street  lights 






a  possible  countermeasure.  For  example,  if  rear‐end  crashes  on  a  rural  highway  near  an 























well will  the  countermeasure work?). The estimated  reduction  is  key  to estimating  the  cost‐
effectiveness  of  countermeasure  and  severity  trade‐offs.  There  are  currently  two  common 
terminologies: 
 Crash (accident) Modification Factor (CMF) 
o A multiplicative  factor  representing  the  fraction  of  the  total  crashes  expected 
after the countermeasure 
 Crash (accident) reduction factor or CRF  
o a  percent  reduction  in  the  “before”  crashes  after  implementing  the 
countermeasure 
Currently,  the  Oregon  DOT  resources  and  terminology  use  “CRF”  while  the  2010  AASHTO 





























When  applying  a  countermeasure,  the  investigator  needs  to  pay  close  attention  to  the 



















Road Character  Crash Type  Fatal Injury  PDO  All Crash Severity
Rural  All Crash Types  ‐  ‐  ‐  18% 




has  been  a  significant  amount  of  effort  in  recent  years  to  sift  through  countermeasures  to 
determine  “valid”  CRFs.  “Valid”  CRFs  have  been  determined  from  well‐designed  research 
studies  including efforts within Oregon  to develop CRFs  for Oregon  and  to  adapt CRFs  from 









evaluate  the  economic  feasibility  of  the  countermeasure.  Three  versions  of  the  Benefit‐Cost 
Worksheet are provided for  in the SIM workbook (BC Form by Severity, BC Form by Type, and 
Combination of BC's). While safety improvements and their benefits may be considered as part 









A  screen  shot of  the worksheet by  severity  is  shown  in  Figure 20. All  cells  shaded 




for  the crash data  is required  (green shaded cells)  to calculate  the annual benefit and 
must be entered in date worksheet. 
2. Type a brief description of the proposed countermeasure and enter the CRF by severity 
for  the  countermeasure  in  columns  labeled  "Crash Reduction  Factor", expressed as  a 
decimal. The CRF represents the estimated percent reduction  in crashes. For example, 
installing  a  left  turn  refuge might  reduce  fatal  crashes  by  18%  (CRF=  18%).  To  apply 






the  project  header  (this  is  automated  on  the  worksheet)  from  the  "Comprehensive 
Economic Value per Crash" in the pink shaded table in the column labeled "D Economic 
Value ‐ per Crash."  
5. Enter  the estimated project cost.  Include preliminary engineering but not right‐of‐way 
costs and round to nearest $1,000. 
6. Select a present worth  factor  for  the  life of a countermeasure.  Long‐term  treatments 
such  as  left‐turn  refuges  and  geometric  improvements  should use  a 20‐year  analysis. 




Project Name: Region: 0 Date:
Project on Local Agency Facility
Route Number: Street Name: MP Range or Cross Street:
Project on State Highway
Route Number: 0 Hwy Name: , MP From: 0.00 to 0.00
Road Character: URBAN Facility Type:























Fatal Crashes 0.0 $1,500,000 = -$                          
Severe (Injury A) Injury Crashes 0.0 $1,500,000 = -$                          
Moderate (Injury B) Injury Crashes 0.0 $55,000 = -$                           
Minor (Injury C) Injury Crashes 0.0 $55,000 = -$                          
PDO Crashes 0.0 $15,000 = -$                          
Total Crash Value for 0 Months = -$                       
Highway Type  Urban
All facilities $15,000 Annual Benefits = =
Interstate $48,900
Other State Highway $47,900 Estimated Project Cost =
Interstate $850,000
Other State Highway $840,000
B/C Ratio = 
10 years 20 years
7.72 12.46 B/C Ratio = x 2    =
$  
Notes
1 Composite crash reduction factor calculated if more than one countermeasure is applied
2 Select a PWF for the life of countermeasure. See instructions
3 PDO value is $7,500 per crash adjusted with an under reporting factor of 2.0. National Safety Council, 2005 estimates of value per crash.
4
Estimated Project Cost




Annual Benefits X Present Worth Factor (10 or 20 years)
Total Crash Value
Total Months / 12
0
INTERSTATE
Economic costs per crash are calculated using 2004-2006 Oregon crash data and FHWA's Technical Advisory "Motor Vehicle Accident Costs, T 7570.2, October 31, 1994 updated to 2007 dollars with GDP implicit 
price deflator.
Uniform Series Present Worth Factor (5%)
00
$1,500,000
Comprehensive Economic Value per Crash
0
HIGHWAY SAFETY PROJECTS
OREGON DEPARTMENT OF TRANSPORTATION
BENEFIT/COST ANALYSIS WORKSHEET
PDO 3
Moderate (Injury B) and Minor (Injury C) Injury 4
$15,000
Rural
File Code: PRO 08 -_______-_______



















The  CRF  represents  the  estimated  percent  reduction  in  crashes.  Up  to  4 
countermeasures can be entered.  




the  project  header  (this  is  automated  on  the  worksheet)  from  the  "Comprehensive 
Economic Value per Crash" in the pink shaded table in the column labeled "D Economic 
Value ‐ per Crash."  
5. Enter  the estimated project cost.  Include preliminary engineering but not right‐of‐way 
costs and round to nearest $1,000. 
6. Select a present worth  factor  for  the  life of a countermeasure.  Long‐term  treatments 
such  as  left‐turn  refuges  and  geometric  improvements  should use  a 20‐year  analysis. 




Project Name: Region: 0 Date:
Project on Local Agency Facility
Route Number: Street Name: MP Range or Cross Street:
Project on State Highway
Route Number: 0 Hwy Name: , MP From: 0.00 to 0.00
Road Character: URBAN Facility Type:


















Fatal and Severe - Fat & Inj A Crashes 0.0 $1,500,000 = -$                          
Mod and Minor - Injury B & C Crashes 0.0 $55,000 = -$                           









Fatal and Severe - Fat & Inj A Crashes 0.0 $1,500,000 = -$                          
Mod and Minor - Injury B & C Crashes 0.0 $55,000 = -$                           









Fatal and Severe - Fat & Inj A Crashes 0.0 $1,500,000 = -$                          
Mod and Minor - Injury B & C Crashes 0.0 $55,000 = -$                           









Fatal and Severe - Fat & Inj A Crashes 0.0 $1,500,000 = -$                          
Mod and Minor - Injury B & C Crashes 0.0 $55,000 = -$                           
PDO Crashes 0.0 $15,000 = -$                          
Total Crash Value for 0 Months = -$                       
Highway Type  Urban
All facilities $15,000 Annual Benefits = =
Interstate $48,900
Other State Highway $47,900 Estimated Project Cost =
Interstate $850,000
Other State Highway $840,000
B/C Ratio = 
10 years 20 years
7.72 12.46 B/C Ratio = x 2    =
$  
Notes
1 Composite crash reduction factor calculated if more than one countermeasure is applied
2 Select a PWF for the life of countermeasure. See instructions
3 PDO value is $7,500 per crash adjusted with an under reporting factor of 2.0. National Safety Council, 2005 estimates of value per crash.
4 Economic costs per crash are calculated using 2004-2006 Oregon crash data and FHWA's Technical Advisory "Motor Vehicle Accident Costs, T 7570.2, October 31, 1994 updated to 2007 dollars with GDP implicit 
price deflator.






Total Months / 12
Annual Benefits X Present Worth Factor (10 or 20 years)
Moderate (Injury B) and Minor (Injury C) Injury 4




















OREGON DEPARTMENT OF TRANSPORTATION
BENEFIT/COST ANALYSIS WORKSHEET
File Code: PRO 08 -_______-_______








If  both  the  B/C  by  type  and  by  severity  are  used  in  a  project  justification,  the 
combination  of  BC  fom  will  combine  these  calculations  for  one  composite  B/C 




There  are  two  possible  situations  that  can  be  encountered  for  the  investigator  to  consider.  
First, a set of feasible countermeasures may exist for a particular  location. Assuming only one 
can be  implemented  (mutually exclusive projects)  and  they  all meet budget  constraints,  the 
easiest selection process is for the investigator to calculate the “Net Present Value” (NPV) for all 






For  independent  projects with  a  budget  constraint,  a  simple  optimization  selection  process 
should be employed. 
6.3.5 STATING THE PROBLEM AND WRITING THE RECOMMENDATION 
Clear  identification  of  issues  at  an  identified  location  can  be  critical  for  diagnosis  and 
determination of successful site recommendations. It  is essential, therefore, to clearly  identify 
site issues and document these conditions for current and future assessment.  
As a general rule, a  location  that  is a candidate  for a safety enhancement project will have a 
specific  set  of  identifiable  countermeasures  that  may  be  applicable.    These  potential 
recommendations can include iterative solutions. These recommendations are a culmination of 
the  investigations  process.  The  final  recommendation  is  the  improvement  or  set  of 
improvements that should be  implemented. These  improvements have been  identified by the 
crash data analysis, field investigation, and were determined to be cost effective.  




















recommendations  is  important  for  a  number  of  reasons.  
First, by properly documenting the evaluation and project 
recommendations the  implemented  improvements can be 
more  easily  evaluated  for  effectiveness.  This 
documentation  will  also  allow  ODOT  to  easily  complete 
and  compile  the  federal  reporting  requirements  for  the 
Highway  Safety  Improvement  Program.  Second,  a  well‐
organized  investigations  file  and  its  summary  document, 
the Highway Safety  Investigations Report  (HSIR),  serve as 
important  tools  for  improving  safety  considerations  in 
project discussions. Lastly,  in  the case of  tort  liability,  the 

























whether  or  not  a  previous  investigation  was  conducted.  A  space  is  given  for  a  narrative 
description of  the problem  that was  identified by  the  investigations. The narrative  should be 
clear  and  concise  and  summarize  the  results  of  the  diagnosis  and  field  investigations.  The 
recommendation narrative should be written such that there is a clear link established between 




project,  stand‐alone,  quick‐hit,  or  no  work)  is  needed.  The  improvement  types  are  broad 
categories  required  for  the  Federal  reporting  requirements.  If  more  than  one  type  of 
improvement is proposed, the work that is the greatest percentage of the total project budget 
should be entered.  
For  before‐after  evaluations,  it  is  important  to  clearly  define  the  type  of  crashes  and  the 
location that was being targeted. “Target” crashes are those crashes that the  improvement  is 







the analysis. The value  from  the appropriate B/C  form will be  transferred and  shown on  the 
HSIR. If no B/C analysis was conducted be sure to indicate this.  
7.1.2.3 APPROVALS 










The purpose of  this  section  is  to document  the progress of  implementing  the  recommended 
solutions.  If  the  recommendations were maintenance  or  quick‐hit,  the  date  and  person  to 
whom the request was sent to is documented. When the work is complete, that information is 




1. Maintenance  action  –  if  the  recommended  improvement  is  relatively minor  and  low 
cost, the work can be done as part of normal maintenance crew activities. 
2. Quick‐hit  safety  improvement – a  lower  cost  improvement  that exceeds maintenance 
budgets  but  can  be  funded  from  an  allocation  from  the Highway  Safety  Engineering 
Committee (HSEC). 
3. Improvements as part of a  larger project  ‐  if a known STIP project will be undertaken 
near  the  investigated  section  in  the  near  future,  it may  be  possible  to  integrate  the 
improvements. If the recommendation meets all requirements, the improvement can be 
funded from safety funds. 






Safety Improvement File Complete Yes No
LOCATION INFORMATION
Region: 2 District 3 County: City:
Route Number: US-20 Hwy Name: SANTIAM MP From: 78.41 to 78.59
Road Character: Facility Type: Intersection, at MP: NA At
SUMMARY
Prepared By: Title:
Investigation Type: SPIS INVESTIGATION RECOMMENDATION NARRATIVE RECOMMENDATION SUMMARY




     Other
NARRATIVE DESCRIPTION OF PROBLEM
Target Crashes





Date Investigator Completed Reviewed By Approval Date
EXISTING CONDITION SUMMARY
CRASH TOTALS TRAFFIC VOLUMES RATES
Severity 3-Yr Percent Year 2005 2006 2007 Average Severity
Fatal+ Inj A 3 30% Major ADT 0 0 5600 5,600   All Crashes 5.44 0.72 1.21 YES
Injury B+C 3 30% Minor ADT - - - 0
PDO 4 40%
TOTAL 10 100% SPIS GEOMETRY AND OPERATIONS
Year 2005 2006 2007 2008 Speed Limit 55 mph
CRASH PATTERNS SPIS Score 21.94 36.90 0.00 67.90 Shoulder Widths
Collision Type (All) 3-Yr Percent      Left (ft) 6
Angle 0 0%      Right (ft) 6
Head-on 1 10% Number of Lanes 2
Rear 0 0% FIELD VISIT
Sideswipe-Meet 2 20% Was a field investigation conducted? Yes No ADDITIONAL NOTES
Sideswipe-Over 1 10% If yes, date





Fixed Object 4 40%
Other 0 0%
TOTAL 10
RECOMMENDATION TRACKING AND FOLLOW UP
MAINTENANCE or QUICK HIT AS PART OF PROJECT or STAND-ALONE
Work Complete Date Project Key No.
Sent Date Verified By Project Name
Verified Date
LINN
Are there any previously approved investigations 
of this location on record? 
Two of the injury A crashes involved EB drivers losing 
control and crossing into oncoming lanes. Only 1 WB driver 
was coded as too fast for conditions. On EB driver avoided 
debris in roadway. There are existing speed curve warning 
signs posted with 40 mph riders, thermoplastic was 
installed on MP 73-88 in September 2006.  Curve 
realignment is not possible. A dynamic curve warning or 

























Recommendation Sent To Maintenance
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to  the  left  or  right)  for  them  to make  a  safe  turning maneuver  onto  a  cross  street.  It  is 
commonly  evaluated  at  four‐legged  approaches with  stop  control  on  the minor  street  or  at 
driveway locations. 
 
For  right  turn movements,  intersection  sight  distance  is measured  to  the  left,  since  drivers 
making right turns will need to check for gaps in the approaching traffic (which is approaching 




In  intersection  sight  distance,  a  3‐dimensional  sight  triangle  is  created.  The  first  leg  of  the 
triangle  extends  from  the  stopped  driver’s  eye  position  (on  the minor  street)  forward  until 
reaching the lane the driver will turn into. The second leg of the triangle runs down the center 
of the  lane of the approaching vehicles  (either to the  left or right)  for the  full distance of the 
required  intersection sight distance. The end of the  intersection sight distance represents the 
position of the object (in this case an approaching car) the driver must be able to see. The third 
leg of  the  triangle  is  the hypotenuse,  and  runs  from  the  end of  the  required  stopping  sight 
distance  length  to  the  stopped driver’s eye position. The area of  this  triangle  represents  the 
entire  space  a  driver  needs  to  have  clear  from  obstructions  to  complete  a  safe  turning 




An over‐representation of  right‐angle  collisions or  rear‐end  collisions  at  a  site  indicates  that 
intersection sight distance should be evaluated. Proper intersection sight distance is important 
for maintaining safely operating  intersections. Locations  that do not have proper  intersection 
sight distance prevent drivers  from being able to safely execute turns. When sight distance  is 







Before  visiting  the  site,  it  is  important  to  identify  the presence of  key  geometrical  features. 
These features include horizontal and vertical curves. Horizontal curves can be identified using 
aerial photographs. These are often available through the services of Google Maps and Google 
Earth.  When  identifying  a  horizontal  curve,  determine  a  map  scale,  locate  the  point  of 





observations  include measuring  out  the  appropriate  intersection  sight  distance  triangle  and 
checking to see that the entire area  is clear of sight distance obstructions. The following step‐




























































(mph)  3%  6%  9%  3%  6%  9% 
20  158  165  173  147  143  140 
25  205  215  227  200  184  179 
30  257  271  287  237  229  222 
35  315  333  354  289  278  269 
40  378  400  427  344  331  320 
45  446  474  507  405  388  375 
50  520  553  593  469  450  433 
55  598  638  686  538  515  495 
60  682  728  785  612  584  561 
65  771  825  891  690  658  631 
70  866  927  1003  772  736  704 


























Roadway  Slope:  Starting  at  the  driver 
position,  walk  250  feet  to  the  left 
alongside  the  major  roadway.  At  end, 
place  SmartLevel  on  ground  and  record 
slope. 
1% 
Approach  Speed:  Remaining  250  feet 
away,  measure  vehicle  speeds.  Use 
procedures  in  speed  study  section  of 
ODOT Safety Investigation Manual. 
44 mph (round to 45 mph) 
Required  Sight  Distance:  Using  the 






















measure  vehicle  speeds. Use  procedures  in 









































































































Roadway  Slope:  Starting  at  the  driver 
position,  walk  250  feet  to  the  left 
alongside  the  major  roadway.  At  end, 
place  SmartLevel  on  ground  and  record 
slope. 
1.5% 
Approach  Speed:  Remaining  250  feet 
away,  measure  vehicle  speeds.  Use 
procedures  in  speed  study  section  of 
ODOT Safety Investigation Manual. 
33 mph (round to 35 mph) 
Required  Sight  Distance:  Using  the 






















measure  vehicle  speeds. Use  procedures  in 















































































































Roadway  Slope:  Starting  at  the  driver 
position,  walk  250  feet  to  the  left 
alongside  the  major  roadway.  At  end, 
place  SmartLevel  on  ground  and  record 
slope. 
2% 
Approach  Speed:  Remaining  250  feet 
away,  measure  vehicle  speeds.  Use 
procedures  in  speed  study  section  of 
ODOT Safety Investigation Manual. 
33 mph (round to 35 mph) 
Required  Sight  Distance:  Using  the 






















measure  vehicle  speeds. Use  procedures  in 
















































































































Roadway  Slope:  Starting  at  the  driver 
position,  walk  250  feet  to  the  left 
alongside  the  major  roadway.  At  end, 
place  SmartLevel  on  ground  and  record 
slope. 
3% 
Approach  Speed:  Remaining  250  feet 
away,  measure  vehicle  speeds.  Use 
procedures  in  speed  study  section  of 
ODOT Safety Investigation Manual. 
25 mph  
Required  Sight  Distance:  Using  the 




















measure  vehicle  speeds. Use  procedures  in 








































































List  of  Obstructions:    _Location  of 
shrubbery  prevents  ability  to  see  more 












































Roadway  Slope:  Starting  at  the  driver 
position,  walk  250  feet  to  the  left 
alongside  the  major  roadway.  At  end, 
place  SmartLevel  on  ground  and  record 
slope. 
3% 
Approach  Speed:  Remaining  250  feet 
away,  measure  vehicle  speeds.  Use 
procedures  in  speed  study  section  of 
ODOT Safety Investigation Manual. 
35 mph  
Required  Sight  Distance:  Using  the 
























measure  vehicle  speeds. Use  procedures  in 







Speed (mph)  3%  6%  9% 
30  257  271  287 
35  315  333  354 
40  378  400  427 
Visibility Check  No 
Is Visibility Met?  Assuming a car height of 3.5  feet,  the sag 


























































List  of  Obstructions:    _  Assuming  a  car 
height  of  3.5  feet,  the  sag  curve  to  the 
right  limits  visibility of  cars more  than 75 
feet  away  from  intersection. 
______________ 
If the Stopped Driver Eye Position provides clear visibility of the measuring tape at 


















































































































































































             
             










Investigator  Date  Project Manager  Date  Approved by  Date 






























































































































This case study  is based on an  investigation completed  in Region 2 but has been modified for 
the purposes of this manual. This is not the official investigation report. 
Case Study 1: OR99E at Checkerboard Road 
The  following  information  is entered  in  the COVER SHEET  for a site description. This  is a SPIS 
Investigation of a newly listed SPIS site. 
Office Data By: Title:
Field Investigation By: Title:
Investigation Name:
Route Number: Hwy Name: PACIFIC HIGHWAY EAST
County: MARION City: Region: 2 District: 3
Location Type: RURAL Needed to autofill other forms correctly
Road Character: RURAL Only descriptive (choices for functional class and intersection type do not include suburban options)
This Investigation in Response to
SEGMENT and CRASH DATA MPs INTERSECTION
MP From: 36.95 to 37.11 MP at 37.04
Functional Class: Intersection Type:







OREGON DEPARTMENT OF TRANSPORTATION
SAFETY INVESTIGATIONS MANUAL
COVER SHEET
OR99E at Checkerboard Road
KM
KM
CIFIC HIG WAY EAST
MARION






a. Crash Data  –  Two  Excel  reports were  pulled  from MPs  36.95  to  37.11,  the Direction 
report  for use with  the  crash graph  tool and  the PRC  report  to  tabulate  some of  the 








c. Highway  Inventory  Reports  ‐  Not  used  since  DVL  and  field  visit  identified  necessary 
information 
d. Facility Functional Class –  It  is determined that OR99E  is a rural minor arterial and the 
intersection is a 3‐Leg Unsignalized intersection. This is entered on the COVER SHEET. 
e. Traffic Volumes – Mainline  (OR‐99E) volumes obtained  from  the ODOT volume  tables. 
The minor  volume  on  Checkerboard  Road was  obtained  from ODOT’s  Transportation 
Systems Monitoring Group. This is entered in the DATA ENTRY tab of the SIM workbook. 
f. Google  Maps  –  Aerial  photography  of  the  location  shows  that  Checkerboard  Road 
intersects 99E with a skew. The intersection is 430 feet NE of the Keene Rd.  intersection 
(measured using Google Maps, My Maps, Distance Measurement  Tool  – Note  that  a 
Google account is needed to use the measurement tool). 
 
g. Digital Video  Log – The DVL photos below  clearly  show  the  skew of  the    intersection 


































both  the  northbound  vehicles  turning  left  on  to  Checkerboard  Road  and  what 
appears to be waiting to turn left into the tavern. 
3. Site Investigations 
a. After  reviewing  the  crash data  in‐office,  the  investigator  should have  a  good  idea 
what the potential problems at the  intersection might be. A  field visit would  focus 
on  observations  of  vehicle  entering  and  exiting  the  business  property.  Since  the 
most crashes occurred in the afternoon, a field visit during this time period would be 
appropriate.  
The  two  crash  patterns  to  browse  in  Table  3  would  be  “Rear‐end  collisions  at 


































Investigation Name: Region: 2 District: 3
Route Number: OR-99E Hwy Name: PACIFIC HIGHWAY WEST MP At: 37.04
Road Character: Intersection Type: Date Compiled:
County: City: Crash Date From: to 12/31/2003
CRASH TOTALS Time Crash Obs % Ex % P(Norm) TRAFFIC VOLUME MAJ 11,400 MNR 700
Severity Crash Obs % Ex % P(Norm) 12 -3 AM 1 5.9% 3.8% 48.3%
Fatal+ Inj A 2 11.8% 3.4% 11.3% 3 -6 AM 1 5.9% 3.0% 40.9% RATES
Injury B+C 11 64.7% 43.3% 6.3% 6 -9 AM 1 5.9% 11.4% 87.2%
PDO 4 23.5% 53.2% 99.7% 9-Noon 3 17.6% 16.0% 52.5% All Crashes 0.77 0.19 0.37 YES
17 100.0% 100.0% 12-3 PM 4 23.5% 17.9% 36.1%
3 -6 PM 5 29.4% 31.2% 65.1%
CRASH PATTERNS 6-9 PM 2 11.8% 12.2% 63.0% On Roadway Crashes Obs % Ex % P(Norm)
Collision Type (All) Crash Obs % Ex % P(Norm) 9-Mid 0 0.0% 4.6% Intersection 10 58.8% 2.3% 0.0%
Angle 0 0.0% 6.5% UNKNOWN 0 0.0% 0.0% Alley 0 0.0% 0.0%
Head-on 0 0.0% 0.4% 17 100% 100% Straight 6 35.3% 1.9% 0.0%
Rear 10 58.8% 26.6% 0.5% Transition 0 0.0% 0.8%
Sideswipe-Meet 1 5.9% 0.8% 12.2% Light Condition Crash Obs % Ex % P(Norm) Curve 0 0.0% 54.8%
Sideswipe-Over 0 0.0% 2.3% DAWN 1 5.9% 1.9% 27.8% Open Access 0 0.0% 0.0%
Turn 5 29.4% 35.7% 78.4% DAY 13 76.5% 70.7% 41.4% Grade 0 0.0% 16.3%
Parked 0 0.0% 0.0% DLIT 0 0.0% 6.1% Bridge 0 0.0% 0.0%
NonCollision 0 0.0% 1.1% DARK 1 5.9% 19.4% 97.4% Tunnel 0 0.0% 0.0%
Backing 0 0.0% 0.8% DUSK 2 11.8% 1.9% 4.1% Unknown 0 0.0% 0.0%
Pedestrian 0 0.0% 0.0% UNK 0 0.0% 0.0% 16 94% 76%
Fixed Object 1 5.9% 23.2% 98.9% 17 100% 100%
Other 0 0.0% 2.7% Off Roadway Crashes Obs % Ex % P(Norm)
17 100% 100% Surface Cond. Crash Obs % Ex % P(Norm) Intersection 1 5.9% 0.4% 6.3%
DRY 10 58.8% 75.3% 96.2% Alley 0 0.0% 0.4%
Collision Type (F+A) Crash Obs % Ex % P(Norm) ICE 0 0.0% 4.2% Straight 0 0.0% 3.8%
Angle 0 0.0% 11.1% WET 7 41.2% 19.8% 3.6% Transition 0 0.0% 0.0%
Head-on 0 0.0% 0.0% SNO 0 0.0% 0.8% Curve 0 0.0% 10.6%
Rear 1 50.0% 0.0% 0.0% UNK 0 0.0% 0.0% Open Access 0 0.0% 0.0%
Sideswipe-Meet 0 0.0% 0.0% Total 17 100% 100% Grade 0 0.0% 8.7%
Sideswipe-Over 0 0.0% 11.1% Bridge 0 0.0% 0.0%
Turn 1 50.0% 55.6% 80.2% Weekday Crash Obs % Ex % P(Norm) Tunnel 0 0.0% 0.0%
Parked 0 0.0% 0.0% Sunday 3 17.6% 14.4% 45.4% Unknown 0 0.0% 0.0%
NonCollision 0 0.0% 0.0% Monday 3 17.6% 12.9% 38.0% 1 6% 24%
Backing 0 0.0% 0.0% Tuesday 0 0.0% 17.1%
Pedestrian 0 0.0% 0.0% Wednesday 2 11.8% 9.1% 46.8% Cause Codes Proj Obs % Ex % P(Norm)
Fixed Object 0 0.0% 22.2% Thursday 3 17.6% 15.6% 50.8% CARELESS 0 0.0% 1.5%
Other 0 0.0% 0.0% Friday 4 23.5% 14.8% 23.8% DEF BRKE 0 0.0% 0.3%
2 100% 100% Saturday 2 11.8% 16.0% 78.0% DEF STER 0 0.0% 0.0%
17 100% 100% DIS TCD 0 0.0% 0.0%
Crashes Involving Crash Obs % Ex % P(Norm) DIS--RAG 0 0.0% 0.6%
Multiple Vehicles 16 94.1% 74.1% 4.3% Driver Age Drivers Obs % Ex % P(Norm) FATIGUE 0 0.0% 0.0%
Single Vehicle 1 5.9% 25.9% 99.4% <15 0 0.0% 0.0% IMP LN C 0 0.0% 0.9%
17 100% 100% 15-18 3 8.3% 11.2% 78.5% IMP-OVER 0 0.0% 0.9%
19-21 7 19.4% 8.5% 3.0% IMP-TURN 0 0.0% 7.1%
Residence of Driver Drivers Obs % Ex % P(Norm) 22-24 0 0.0% 6.7% IN RDWY 0 0.0% 0.0%
Non-resident 0 0.0% 5.0% 25-34 10 27.8% 16.0% 5.2% INATTENT 0 0.0% 4.9%
Local 30 83.3% 75.5% 18.5% 35-44 3 8.3% 13.5% 88.2% LEFT-CTR 0 0.0% 0.3%
In-state resident 5 13.9% 17.3% 76.8% 45-54 3 8.3% 16.4% 94.9% LOADSHFT 0 0.0% 0.0%
Not Stated 1 2.8% 2.3% 56.5% 55-64 5 13.9% 13.1% 51.7% MECH-DEF 0 0.0% 0.0%
36 100% 100% 65-74 2 5.6% 6.9% 71.7% NO-YIELD 4 23.5% 28.3% 75.3%
>74 2 5.6% 4.4% 47.0% NT VISBL 0 0.0% 0.0%
Sex of Driver Drivers Obs % Ex % P(Norm) Not Stated 1 2.8% 3.3% 70.4% OTHER 0 0.0% 2.5%
Male 24 66.7% 58.2% 19.6% 36 100% 100% OTHR-IMP 0 0.0% 8.0%
Female 11 30.6% 40.7% 92.3% PAS-STOP 0 0.0% 4.3%
Not Stated 1 2.8% 1.0% 31.4% PHANTOM 0 0.0% 2.2%
36 100% 100% RECKLESS 0 0.0% 0.3%
SPEED 0 0.0% 0.3%
TOO-CLOS 6 35.3% 13.8% 2.2%
TOO-FAST 7 41.2% 23.7% 8.4%
WRNG WAY 0 0.0% 0.0%
17 100% 100%
OREGON DEPARTMENT OF TRANSPORTATION
SAFETY INVESTIGATIONS MANUAL
CRASH PATTERN  WORKSHEET - INTERSECTION
KM OFFICE INVESTIGATOR
OR-99E at Checkerboard Rd.
Critical 
Rate Flag?


















a. After  reviewing  the  suggestions  in  Table  3  for  rear‐end  crashes  at  unsignalized 
intersections, considering the field investigation and the crash patterns, a number of 
potential solutions can be considered. 
The open access  is  likely contributing  to  the crash patterns and occurrence. While 
skew  and  turning‐related  crashes were  not  highlighted  by  the  patterns,  it would 
generally be desirable to remove the intersection skew. Along with that, closing the 
open  access  to  the  business  would  be  desirable.  Finally,  adding  a  left‐turn  lane 




a. The  FHWA  Countermeasure  Clearinghouse  was  searched  for  intersection 














all  crash  types.  CRFs  for  removing  the  skew  or  access management were  not 






a. A  cost  estimate  is  obtained  for  the  potential  solution  of  approximately  $1.18 
million  dollars.  The  numbers  along  with  the  CRF  values  are  input  in  the 





Project Name: Region: 2 Date: 12/21/10
Project on Local Agency Facility
Route Number: Street Name: MP Range or Cross Street:
Project on State Highway
Route Number: OR-99E Hwy Name: PACIFIC HIGHWAY WEST MP From: 36.95 to 37.11
Road Character: RURAL Facility Type:























Fatal Crashes 0 0.0 $1,500,000 = -$                          
Severe (Injury A) Injury Crashes 2 1.2 $1,500,000 = 1,740,000$               
Moderate (Injury B) Injury Crashes 5 2.9 $55,000 = 160,000$                   
Minor (Injury C) Injury Crashes 6 3.5 $55,000 = 191,000$                  
PDO Crashes 4 2.3 $15,000 = 35,000$                    
Total Crash Value for 60 Months = 2,126,000$             
Highway Type  Urban
All facilities $15,000 Annual Benefits = = 425,000$                
Interstate $48,900
Other State Highway $47,900 Estimated Project Cost = 1,180,000$             
Interstate $850,000
Other State Highway $840,000
B/C Ratio = 
10 years 20 years
7.72 12.46 B/C Ratio = $  425,000 x 12.46 2    = 4.49
$  1,180,000
Notes
1 Composite crash reduction factor calculated if more than one countermeasure is applied
2 Select a PWF for the life of countermeasure. See instructions
3 PDO value is $7,500 per crash adjusted with an under reporting factor of 2.0. National Safety Council, 2005 estimates of value per crash.
4
Estimated Project Cost




Annual Benefits X Present Worth Factor (10 or 20 years)
Total Crash Value
Total Months / 12
OR-99E at Checkerboard Rd.
OTHER STATE HIGHWAY
Economic costs per crash are calculated using 2004-2006 Oregon crash data and FHWA's Technical Advisory "Motor Vehicle Accident Costs, T 7570.2, October 31, 1994 updated to 2007 dollars with GDP implicit 
price deflator.
Uniform Series Present Worth Factor (5%)
OFFICE INVESTIGATORKM
$1,500,000
Comprehensive Economic Value per Crash
OR-99E at Checkerboard Rd.
HIGHWAY SAFETY PROJECTS
OREGON DEPARTMENT OF TRANSPORTATION
BENEFIT/COST ANALYSIS WORKSHEET
PDO 3
Moderate (Injury B) and Minor (Injury C) Injury 4
Add left turn lane, T intersection
$15,000
Rural
File Code: PRO 08 -_______-_______










Safety Improvement File Complete Yes No
LOCATION INFORMATION
Region: 2 District 3 County: City:
Route Number: OR-99E Hwy Name: PACIFIC HIGHWAY WEST MP From: 36.95 to 37.11
Road Character: Facility Type: Intersection, at MP: 37.04 At
SUMMARY
Prepared By: Title:
Investigation Type: SPIS INVESTIGATION RECOMMENDATION NARRATIVE RECOMMENDATION SUMMARY




     Other
NARRATIVE DESCRIPTION OF PROBLEM
Target Crashes





Date Investigator Completed Reviewed By Approval Date
EXISTING CONDITION SUMMARY
CRASH TOTALS TRAFFIC VOLUMES RATES
Severity 5 yrs Percent Year 2001 2002 2003 Average Severity
Fatal+ Inj A 2 12% Major ADT - - 11400 11,400 All Crashes 0.77 0.19 0.37 YES
Injury B+C 11 65% Minor ADT - - 700 700      
PDO 4 24%
TOTAL 17 100% SPIS GEOMETRY AND OPERATIONS
Year 2001 2002 2003 2004 Posted Speed 55 mph
CRASH PATTERNS SPIS Score 0.00 0.00 0.00 48.81 Shoulder Widths
Collision Type (All) 5 yrs Percent      Left (ft) 6
Angle 0 0%      Right (ft) 6
Head-on 0 0% Number of Lanes 2
Rear 10 59% FIELD VISIT
Sideswipe-Meet 1 6% Was a field investigation conducted? Yes No ADDITIONAL NOTES
Sideswipe-Over 0 0% If yes, date





Fixed Object 1 6%
Other 0 0%
TOTAL 17
RECOMMENDATION TRACKING AND FOLLOW UP
MAINTENANCE or QUICK HIT AS PART OF PROJECT or STAND-ALONE
Work Complete Date Project Key No.
Sent Date Verified By Project Name
Verified Date





Are there any previously approved investigations 
of this location on record? 
Checkerboard Rd (County) joins OR 99E at a skew and is 
in close proximity to the Keen Rd/ Duckin intersction. On 
the gore point is a business (tavern) with open front access 
to 99E and open access to Checkerboard R. Vehicles park 
along the frontage and back out onto roadway from 
business. Crash patterns (collision diagram and diagnostic 
form) reveal that rear-end crashes of vehicles turning from 



















Realign Checkerboard Rd. approximately 900' north of its 
present connection and T up the intersection. Apply current 
access management and standards to improve safety at 
the business. Construct turning lanes (north and west).  
Cost estimate of $1.18 million including ROW, CON, and 
ENG










Office Data By: Title:
Field Investigation By: Title:
Investigation Name:
Route Number: Hwy Name: SANTIAM
County: LINN City: Region: 2 District: 3
Location Type: URBAN Needed to autofill other forms correctly
Road Character: RURAL Only descriptive (choices for functional class and intersection type do not include suburban options)
This Investigation in Response to
SEGMENT and CRASH DATA MPs INTERSECTION
MP From: 78.41 to 78.59 MP at








OREGON DEPARTMENT OF TRANSPORTATION
SAFETY INVESTIGATIONS MANUAL
COVER SHEET











a. Crash  Data  –  Two  Excel  reports  were  pulled  from  MPs  78.41  to  78.59,  the 
Direction report for use with the crash graph tool and the PRC report to tabulate 
















f. Google Maps – Aerial photography of the  location shows that the alignment.  It 
can be tricky to determine the exact curve or MP on the aerial photography. One 
tip is to identify an easy point on the map to find (Hoodoo Ski area), then use the 
measurement  tool  (measured  using  Google  Maps,  My  Maps,  Distance 









































a. After  reviewing  the  crash data  in‐office,  the  investigator  should have  a  good  idea 
what the potential problems at the  intersection might be. A  field visit may or may 
not be needed.  
The  crash patterns  to browse  in Table 3 would be  “Sideswipe    collisions between 

















Investigation Name: Region: 2 District: 3
Route Number: Hwy Name: MP From: 78.41 to 78.59
Road Character: Facility Type: Date Compiled:
County: City: Crash Date From: to 12/31/2007
CRASH TOTALS
Severity Crash Obs % Ex % P(Norm) TRAFFIC VOLUM 5,600 ADT (average )
Fatal+ Inj A 3 30.0% 8.7% 4.9% Time Crash Obs % Ex % P(Norm)
Injury B+C 3 30.0% 39.1% 81.7% 12 -3 AM 0 0.0% 3.4% RATES
PDO 4 40.0% 52.3% 86.3% 3 -6 AM 0 0.0% 4.0%
10 100.0% 100.0% 6 -9 AM 0 0.0% 14.0% All Crashes 5.44 0.72 2.02 YES
9-Noon 4 40.0% 15.9% 6.0%
CRASH PATTERNS 12-3 PM 3 30.0% 19.0% 29.2%
Collision Type (All) Crash Obs % Ex % P(Norm) 3 -6 PM 2 20.0% 23.5% 72.0% On Roadway Crashes Obs % Ex % P(Norm)
Angle 0 0.0% 3.6% 6-9 PM 1 10.0% 12.4% 73.4% Intersection 0 0.0% 15.6%
Head-on 1 10.0% 3.1% 27.2% 9-Mid 0 0.0% 7.4% Alley 0 0.0% 5.8%
Rear 0 0.0% 22.5% UNKNOWN 0 0.0% 0.5% Straight 0 0.0% 32.2%
Sideswipe-Meet 2 20.0% 4.1% 6.1% 10 100% 100% Transition 0 0.0% 0.2%
Sideswipe-Over 1 10.0% 3.9% 32.7% Curve 2 20.0% 4.0% 5.8%
Turn 0 0.0% 13.7% Light Condition Crash Obs % Ex % P(Norm) Open Access 0 0.0% 0.1%
Parked 0 0.0% 0.3% DAWN 0 0.0% 4.1% Grade 3 30.0% 2.4% 0.1%
NonCollision 2 20.0% 5.1% 9.0% DAY 8 80.0% 64.1% 24.3% Bridge 0 0.0% 0.4%
Backing 0 0.0% 0.4% DLIT 0 0.0% 2.6% Tunnel 0 0.0% 0.0%
Pedestrian 0 0.0% 0.5% DARK 1 10.0% 26.1% 95.1% Unknown 0 0.0% 0.0%
Fixed Object 4 40.0% 35.0% 48.7% DUSK 1 10.0% 2.8% 24.9% 5 50% 61%
Other 0 0.0% 7.8% UNK 0 0.0% 0.3%
10 100% 100% 10 100% 100% Off Roadway Crashes Obs % Ex % P(Norm)
Intersection 0 0.0% 0.9%
Collision Type (F+A) Crash Obs % Ex % P(Norm) Surface Cond. Crash Obs % Ex % P(Norm) Alley 0 0.0% 0.3%
Angle 0 0.0% 4.0% DRY 1 10.0% 58.5% 100.0% Straight 0 0.0% 23.6%
Head-on 1 33.3% 17.1% 43.0% ICE 5 50.0% 17.7% 2.0% Transition 0 0.0% 0.0%
Rear 0 0.0% 8.0% WET 4 40.0% 19.5% 11.2% Curve 5 50.0% 10.3% 0.2%
Sideswipe-Meet 2 66.7% 7.8% 1.7% SNOW 0 0.0% 3.5% Open Access 0 0.0% 0.1%
Sideswipe-Over 0 0.0% 1.5% UNK 0 0.0% 0.8% Grade 0 0.0% 3.4%
Turn 0 0.0% 12.7% Total 10 100% 100% Bridge 0 0.0% 0.5%
Parked 0 0.0% 0.0% Tunnel 0 0.0% 0.0%
NonCollision 0 0.0% 7.0% Weekday Crash Obs % Ex % P(Norm) Unknown 0 0.0% 0.0%
Backing 0 0.0% 0.1% Sunday 3 30.0% 14.1% 15.7% 5 50% 39%
Pedestrian 0 0.0% 2.4% Monday 2 20.0% 14.4% 43.3%
Fixed Object 0 0.0% 36.9% Tuesday 0 0.0% 13.1% Cause Codes Drivers Obs % Ex % P(Norm)
Other 0 0.0% 2.5% Wednesday 1 10.0% 13.5% 76.6% TOO-CLOS 0 0.0% 9.3%
3 100% 100% Thursday 1 10.0% 14.2% 78.3% TOO-FAST 8 47.1% 36.9% 26.5%
Friday 1 10.0% 16.6% 83.7% NO-YIELD 0 0.0% 11.1%
Crashes Involving Crash Obs % Ex % P(Norm) Saturday 2 20.0% 14.2% 42.6% OTHR-IMP 4 23.5% 11.2% 11.5%
Multiple Vehicles 5 50.0% 53.1% 69.7% 10 100% 100% IMP LN C 0 0.0% 0.8%
Single Vehicle 5 50.0% 46.9% 54.4% INATTENT 1 5.9% 5.8% 63.9%
10 100% 100% Driver Age Drivers Obs % Ex % P(Norm) DIS--RAG 0 0.0% 0.8%
<15 0 0.0% 0.0% IMP-TURN 0 0.0% 2.4%
Residence of Driver Drivers Obs % Ex % P(Norm) 15-18 1 6.7% 7.0% 66.1% OTHER 1 5.9% 7.0% 71.1%
Non-resident 0 0.0% 11.3% 19-21 3 20.0% 7.5% 9.7% CARELESS 1 5.9% 1.4% 20.8%
Local 2 13.3% 60.4% 100.0% 22-24 2 13.3% 5.9% 22.3% FATIGUE 0 0.0% 1.4%
In-state resident 13 86.7% 26.2% 0.0% 25-34 3 20.0% 15.5% 41.7% LEFT-CTR 2 11.8% 4.4% 17.1%
Not Stated 0 0.0% 2.1% 35-44 2 13.3% 15.9% 71.4% SPEED 0 0.0% 0.7%
15 100% 100% 45-54 2 13.3% 18.3% 79.0% PHANTOM 0 0.0% 1.6%
55-64 2 13.3% 13.5% 62.2% IMP-OVER 0 0.0% 2.9%
Sex of Driver Drivers Obs % Ex % P(Norm) 65-74 0 0.0% 7.4% RECKLESS 0 0.0% 0.3%
Male 4 26.7% 63.3% 99.9% >74 0 0.0% 5.2% PAS-STOP 0 0.0% 0.8%
Female 11 73.3% 35.5% 0.3% Not Stated 0 0.0% 3.8% IN RDWY 0 0.0% 0.1%
Not Stated 0 0.0% 1.2% 15 100% 100% MECH-DEF 0 0.0% 0.4%
15 100% 100% LOADSHFT 0 0.0% 0.3%
NT VISBL 0 0.0% 0.1%
DIS TCD 0 0.0% 0.0%
WRNG WAY 0 0.0% 0.0%













OREGON DEPARTMENT OF TRANSPORTATION













traveling  in  opposite  directions  or  head‐on  collisions”.,  considering  the  field 














 Install  transverse  rumble  strips,  raised  pavement  markers,  and  transverse 
markings 
 Install transverse rumble strips and raised pavement markers 
























a. The  last  step  is  to  summarize  the  final  recommendations.  Most  of  the 
information on this form is a summary but some text describing the problem and 





Safety Improvement File Complete Yes No
LOCATION INFORMATION
Region: 2 District 3 County: City:
Route Number: US-20 Hwy Name: SANTIAM MP From: 78.41 to 78.59
Road Character: Facility Type: Intersection, at MP: NA At
SUMMARY
Prepared By: Title:
Investigation Type: SPIS INVESTIGATION RECOMMENDATION NARRATIVE RECOMMENDATION SUMMARY




     Other
NARRATIVE DESCRIPTION OF PROBLEM
Target Crashes





Date Investigator Completed Reviewed By Approval Date
EXISTING CONDITION SUMMARY
CRASH TOTALS TRAFFIC VOLUMES RATES
Severity 5 yrs Percent Year 2005 2006 2007 Average Severity
Fatal+ Inj A 3 30% Major ADT 0 0 5600 5,600   All Crashes 5.44 0.72 2.02 YES
Injury B+C 3 30% Minor ADT - - - 0
PDO 4 40%
TOTAL 10 100% SPIS GEOMETRY AND OPERATIONS
Year 2005 2006 2007 2008 Speed Limit 55 mph
CRASH PATTERNS SPIS Score 21.94 36.90 0.00 67.90 Shoulder Widths
Collision Type (All) 5 yrs Percent      Left (ft) 6
Angle 0 0%      Right (ft) 6
Backing 1 10% Number of Lanes 2
Fixed Object 0 0% FIELD VISIT
Head-on 2 20% Was a field investigation conducted? Yes No ADDITIONAL NOTES
NonCollision 1 10% If yes, date








RECOMMENDATION TRACKING AND FOLLOW UP
MAINTENANCE or QUICK HIT AS PART OF PROJECT or STAND-ALONE
Work Complete Date Project Key No.
Sent Date Verified By Project Name
Verified Date























Install chevrons on outside of curve. 
LINN
Are there any previously approved investigations 
of this location on record? 
Two of the injury A crashes involved EB drivers losing 
control and crossing into oncoming lanes. Only 1 WB driver 
was coded as too fast for conditions. On EB driver avoided 
debris in roadway. There are existing speed curve warning 
signs posted with 40 mph riders, thermoplastic was 
installed on MP 73-88 in September 2006.  Curve 
realignment is not possible. A dynamic curve warning or 
enhanced chevrons could be considered. -$                    
-
SI NING AND DELIN ATION
M I TENANCE
 
 
